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[Title of Document] Specification 
[Title of Invention] Electronic imaging system 
[Claims ] 
[Claim 1] 

An electronic imaging system comprising: 
a solid-state image sensor having a two dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode 
for sequential scan reading the whole pixels of the 
solid-state image sensor for still picture recording, and 
a mode for reading out pixel signals of k (k being a positive 
integer) vertically continuous lines of the solid-state 
image sensor for still picture recording or dynamic image 
processing . 
[Claim 2] 

An electronic imaging system comprising: 
a solid-state image sensor having a two dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signals 
of n (n > 1, n being an integer) lines among every m (m 
> 3, m being an integer) vertically continuous lines in 
k (k ^ 6, k being an integer) continuous lines of the 
solid-state image sensor for still picture recording or 
dynamic image processing. 



3 



[Claim 3] 

An electronic imaging system comprising: 
a solid-state image sensor having a two-dimensional 
array of pixels capable of converting lights incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signal 
sums each of n (n ^ 2, n being an integer) lines among m 
(m > 3, m being an integer) in k (k ^ 6, k being an integer) 
continuous lines of the solid-state image sensor for still 
picture recording or dynamic image processing. 
[Detailed description of the Invention] 
[0001] 

[Technical field of Invention] 

The present invention relates to an electronic 
imaging system and, more particularly, electronic imaging 
systems, in which pixel signals are read out from a 
solid-state image sensor having a two-dimensional pixel 
array and used for recording a still picture or for dynamic 
image processing. 
[ 0002 ] 
[ Prior arts ] 

With recent advancement of fine processing 
techniques, solid-state image sensors such as CCDs for 
converting optical image to electric image signal, have 
a trend for increasing pixel density. 
[0003] 

In view of the pixel density X, as such high pixel 
density CCD, an inter-line solid-state image sensor with 
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a pixel density corresponding to, for instance, 1,000,000 
pixels, is capable of providing the image at a frame rate 
of 10 to 15 frames per second when driven by sequential 
scan driving at a frequency Of 20 MHz (megahertz ) or below, 
[0004] 

The frame rate noted above, however, is not 
sufficient for the case of using the image data as dynamic 
image data. Specifically, with such image data an 
electronic imaging system, which employs the above 
solid-state imaging element and includes a control system 
requiring dynamic image data, cannot fast execute such 
processes as auto focus (AF) control, auto exposure ( AF ) 
control and auto white balance (AWB) control. 
[0005] 

This will now be described with reference Fig. 24 of 
the accompanying drawings. 
[ 0006 ] 

Referring to Fig. 24, which is a time chart 
illustrating CCD output data and liquid crystal display 
data obtainable by prior art CCD drive means, labeled 1/60 
VD is a vertical sync signal with a cycle time of 1/60 
seconds. Under control of this vertical sync signal, 
output data illustrated as A, B, C, D, E, ... are obtained 
from a CCD at a frame rate of 10 frames per second. 
[ 0007 ] 

In a system with a liquid crystal display, it is 
necessary to set a frame rate of about 60 frames per second 
for liquid crystal display driving, otherwise, 
satisfactory display cannot be obtained for such reason 
as the reaction of crystal. To solve this problem, the 
display frame rate for display is increased by storing each 
frame of CCD output data in a memory or the like and 
providing the stored frame data a certain number of times. 
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[0008] 

Specifically, as shown in Fig. 24, data A, for 
instance, outputted from the CCD and stored in the memory, 
is provided as liquid crystal display data repeatedly, six 
times, for instance. Since the data A is provided at a rate 
of 10 frames per second as noted above, the liquid crystal 
display data is provided at a rate of 60 frames per second. 
[0009] 

The above drive means always require provision of 
a memory or like means. From the standpoint of the cost, 
however, it is not desirable to use an expensive memory 
for the sole frame rate control purpose. 
[0010 ] 

Another problem is encountered when using the above 
CCD output data as control data for processing with high 
rate dynamic image data, for instance AF (auto focus) data 
as shown in parentheses as CCD output data in Fig. 24, or 
as control data for AE or AWB . 
[0011 ] 

With a single frame of CCD output data, AF control, 
for instance, cannot always be obtained. Heretofore, AF 
has been controlled by using a plurality of frames. Dynamic 
image data at the frame rate of only 10 frames per second 
as noted above, requires long AF time. 
[0012] 

Particularly, time-consuming AF, AE or AWB is very 
disadvantageous for an electronic still camera used as 
electronic imaging system for taking still pictures, 
because it is very important with such camera to time 
shutter chances without missing. In this viewpoint, the 
time -consuming AF , AE or AWB is very disadvantageous. 
[0013] 

Besides, where the obtainable frame rate is only 
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about 10 frames per second as noted above, it is necessary 
to execute the AF , AE and AWB controls in parallel 
processes in order for the controls to be made in due time, 
A memory or the like should be used or the circuit scale 
should be increased, which is disadvantageous from the 
standpoint of the cost. 
[0014] 

In order to increase the frame rate without use of 
any memory, it is conceivable to have resort to a thin-down 
scan read means. In the prior art, thin-down scan reading 
is made in a manner, which will now be described with 
reference to Figs, 25 and 26. 
[0015] 

Fig. 25 is a view illustrating the configuration of 
an example of color filter in a prior art solid-state image 
sensor . 

[0016] 

The line sequential filter configuration shown in 
Fig. 25 is well known as Bayer array of original colors. 
In this array, a 1-st line consists of alternate red (R) 
and green (G) pixels. A 2-nd line consists of alternate 
green (G) and blue (B) pixels. Subsequent odd lines have 
the same configuration as the 1-st line, and subsequent 
even lines have the same configuration as the 2-nd line. 
This Bayer array of original colors is a color difference 
line sequential filter array, which is usually used in a 
commonly called whole pixel read CCD. 
[0017] 

Fig. 26 illustrates a purely every other line 
thin-down scan, which is usually conceivable for 
increasing the frame rate in a CCD by a thinning-down 
process . 
[0018] 
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By such thin-down scan read, however, only odd lines, 
for instance 1-st, 3-rd, 5-th, etc. lines, are read out. 
Therefore, with a CCD having the Bayer array filter 
configuration as shown in Fig. 25, only RG lines 
(containing red information) shown as (CR) in Fig. 26, are 
readout. In other words , blue (B) signal ( containing blue 
information) present in even lines (as shown as (CB) in 
Fig. 26) cannot be obtained. 
[0019] 

As shown above, the purely every other line thin-down 
scan read for increasing the frame rate cannot permit all 
of G, R and B signals to be obtained at all times for 
increasing the frame rate. Therefore, the CCD output data 
cannot be used as color data for the liquid crystal display 
purpose, that is, it cannot be suitably used for an 
electronic still camera which has a liquid crystal 
display . 
[0020] 

[Problems to be solved by Invention] 

As described above, for driving a high pixel density 
inter-line solid-state image sensor at a frame rate 
suitable for dynamic image signal processing, a high drive 
frequency is necessary, and the above frame rate is 
insufficient in sequential scan driving at a frequency of 
20 MHz or below. 
[0021] 

The thin-down scan is conceived to solve this problem. 
As described before, however, in an whole pixel CCD image 
sensor which usually uses a color filter having a Bayer 
array or like color difference line sequential array, the 
thin-down scan gives rise to missing of color signal, 
making it impossible to obtain necessary color signal. 
[ 0022 ] 
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The present invention was made in view of the above 
circumstances, and has an object of providing an 
electronic imaging system, which can provide a high frame 
rate output from a solid-state image sensor without use 
of high drive frequency. 
[0023] 

[Means for solving the problems] 

In order to solve the above problems, an electronic 
imaging system according to a first invention comprises 
a solid-state image sensor having a two dimensional array 
of pixels capable of converting light incident thereon to 
electric signal, the pixels being arranged in a plurality 
of horizontal lines, the lines being arranged vertically 
one under another; and control means for selectively 
controlling a mode for sequential scan reading the whole 
pixels of the solid-state image sensor for still picture 
recording, and a mode for reading out pixel signals of k 
(k being a positive integer) vertically continuous lines 
of the solid-state image sensor for still picture 
recording or dynamic image processing. 
[0024] 

An electronic imaging system according to a second 
invention comprises a solid-state image sensor having a 
two dimensional array of pixels capable of converting 
light incident thereon to electric signal, the pixels 
being arranged in a plurality of horizontal lines, the 
lines being arranged vertically one under another; and 
control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signals 
of n (n ^ 1, n being an integer) lines among every m (m 
> 3, m being an integer) vertically continuous lines in 
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k (k > 6, k being an integer) continuous lines of the 
solid-state image sensor for still picture recording or 
dynamic image processing. 
[0025] 

An electronic imaging system according to a third 
invention comprises a solid-state image sensor having a 
two-dimensional array of pixels capable of converting 
lights incident thereon to electric signal, the pixels 
being arranged in a plurality of horizontal lines, the 
lines being arranged vertically one under another; and 
control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signal 
sums each of n (n ^ 2, n being an integer) lines among m 
(m > 3, m being an integer) in k ( k > 6 , k being an integer) 
continuous lines of the solid-state image sensor for still 
picture recording or dynamic image processing. 
[ 0026 ] 

Accordingly, an electronic imaging system according 
to the first invention comprises a solid-state image 
sensor having a two dimensional array of pixels capable 
of converting light incident thereon to electric signal, 
the pixels being arranged in a plurality of horizontal 
lines, the lines being arranged vertically one under 
another, and control means selectively controls a mode for 
sequential scan reading the whole pixels of the 
solid-state image sensor for still picture recording, and 
a mode for reading out pixel signals of k (k being a positive 
integer) vertically continuous lines of the solid-state 
image sensor for still picture recording or dynamic image 
processing . 
[0027] 
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According to the second invention comprises a 
solid-state image sensor having a two dimensional array 
of pixels capable of converting light incident thereon to 
electric signal, the pixels being arranged in a plurality 
of horizontal lines, the lines being arranged vertically 
one under another, and control means selectively controls 
a mode for sequential scan reading out pixel signals 
concerning the whole pixels of the solid-state image 
sensor for still picture recording, and a mode for reading 
out pixel signals of n (n > 1, n being an integer) lines 
among every m (m > 3, m being an integer) vertically 
continuous lines ink ( k ^ 6 , k being an integer) continuous 
lines of the solid-state image sensor for still picture 
recording or dynamic image processing. 
[0028] 

According to the third invention comprises a 
solid-state image sensor having a two-dimensional array 
of pixels capable of converting light: incident thereon 
to electric signal, the pixels being arranged in a 
plurality of horizontal lines, the lines being arranged 
vertically one under another, and control means 
selectively controls a mode for sequential scan reading 
out pixel signals concerning the whole pixels of the 
solid-state image sensor for still picture recording, and 
a mode for reading out pixel signal sums each of n (n > 
2, n being an integer) lines among m (m > 3, m being an 
integer) in k (k > 6, k being an integer) continuous lines 
of the solid-state image sensor for still picture 
recording or dynamic image processing. 
[Embodiments of Invention] 
[0029] 

Embodiments of the present invention will be 
described with reference to drawings. 
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Figs. 1 to 6 are views concerning a first embodiment 
of the electronic imaging system according to the present 
invention. Fig. 1 is a block diagram showing the electronic 
imaging system. 
[0030] 

The illustrated electronic imaging system has a 
primary purpose of taking and recording still pictures. 
As shown in Fig. 1, the system comprises a CCD 1 which is 
a two-dimensional array solid-state image sensor for 
converting subject: image incident through lenses and a 
stop 17 to electric signal, a correlative double-sampling 
(CDS) circuit 2 for removing reset noise and the like from 
the output of the CCD 1, a gain control amplifier (AMP) 
3 for controlling the gain of the output of the correlative 
double-sampling circuit 2, an analog-to-digital (A/D) 
converter 4 for converting output signal of the gain 
control amplifier 3 to a digital signal, a processor 5 for 
executing various processes on the digital signal as video 
signal, a timing generator (TG) 6 for providing a transfer 
pulse output: for driving the CCD 1, a sample/hold pulse 
output for the correlative double-sampling circuit 2 and 
a timing pulse output for the A/D conversion in the A/D 
converter 4, a signal generator (SG) 7 for generating a 
signal for synchronization of the timing generator 6 with 
a CPU 8, the CPU 8 which is a microcomputer, for instance, 
for executing various controls, including timing control, 
of the whole electronic imaging system, a DRAM 9 for 
storing pixel data of the CCD 1 provided from the processor 
5, an auto focus (AF) control circuit 10 for executing 
calculations for auto focusing by the lenses and stop 17 
noted above, an auto exposure (AE) control circuit 11 for 
executing photometric control of subject image focused on 
the CCD 1, an auto white balance (AWB) circuit: 12 for 
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executing automatic white balance control, a liquid 
crystal display 13 provided in the electronic imaging 
system, an external display terminal 14 for outputting 
signal there from to an external display, such as a monitor 
provided outside the electronic imaging system, a 
compression/expansion circuit 15 for compressing one 
frame of pixel data stored in the DRAM 8 to record the data 
in a reduced data quantity in a recording medium 16 and 
also expanding compressed data read out from the recording 
medium 16, and the recording medium 16 for recording still 
picture data therein. 
[0031] 

Such electronic imaging system operates to record 
the image as follows. 
[0032] 

Image signal which is provided from the CCD 1 and 
coupled through the CDS circuit 2, the AMP 3, the A/D 
converter 4 and the processor 5, is displayed on, for 
instance, the liquid crystal display 13. The photographer 
determines the subject composition and so-forth by 
watching the liquid crystal display 13, and then depresses 
a photograph button (not shown). 
[0033] 

As a result, the output of the processor 5 is coupled 
through the DRAM 9 to the compression/expansion circuit: 
15 for compression and then recorded in the recording 
medium 16 . 
[0034] 

The electronic imaging system reproduces the 
recorded image as follows. 
[0035] 

Compressed data stored in the recording medium 16 
is read out for expansion in the compression/expansion 



13 



circuit 15, and the expanded data is written in the DRAM 
9. 

[ 0036 ] 

The data thus written is read out and coupled through 
the processor 5 to the liquid crystal display 13 or through 
the external display terminal 14 to the external display 
for the still picture reproduction, 
[0037] 

In the above construction, image data is obtained 
from the CCD 1 by driving the same in manners, which will 
now be described. Figs. 2(A) and 2(B) are views 
illustrating methods of reading out the image data from 
CCD lines. 
[0038] 

Referring to Figs. 2(A) and 2(B), horizontal pixel 
rows of the CCD 1 which is a two-dimensional array 
solid-state image sensor, are referred to as lines. All 
the lines of the CCD 1 from 1-st to L-th are arrayed in 
a column. 
[0039] 

Fig. 2(A) illustrates a mode, in which pixel signals 
are read out from all the pixels of the CCD 1 by sequentially 
scanning lines thereof from the 1-st to the L-th line, and 
used for recording a still picture. 
[0040] 

Specifically, in this mode data concerning all the 
CCD pixels is provided by sequentially scanning the whole 
CCD face area as shown enclosed in a rectangular frame in 
Fig. 4, so that a high resolution image can be obtained 
as still picture. 
[ 0041 ] 

Fig. 2(B) illustrates a mode, in which pixel signals 
are read out from a k (k being a positive integer) 
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vertically continuous line block from ( j + l)-th to ( j+k) -th 
line (j being an integer greater than 0) of the CCD 1 as 
shown shaded in Fig. 4, and subjected to dynamic image 
processing. It is possible to use the output obtained in 
this mode for recording a still picture. 
[ 0042 ] 

Reading only the k continuous line block can improve 
the frame rate to L/k times that in the case of reading 
all the L lines. This is effective for dynamic image 
processing, and permits high frame rate dynamic image data 
to be obtained. 
[0043] 

The k continuous line block is suitably selected to 
be, for instance, at the center of the photoelectric 
surface area of the CCD 1 . This is so because the image 
data obtained in this mode is used for such processes as 
auto focus (AF) control, auto exposure (AE) control and 
auto white balance (AWB) control, in which processes 
emphasis is laid on the CCD photoelectric surface area 
center in many Cases. 
[0044] 

How the modes as shown in Figs. 2(A) and 2(B) are 
executed, will now be described with reference to Fig. 3. 
Fig. 3 is a time chart illustrating a CCD read mode in the 
electronic imaging system. 
[0045] 

In Fig. 3, labeled 1/60 VD is a vertical sync signal 
having a cycle period of 1/60 second. That is, in this 
example, like the prior art example described before in 
connection with Fig. 24, the cycle period of the vertical 
sync signal is set to 1/60 second. 
[0046] 

Shown under the 1/60 VD is a CCD read mode, in which 
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signals are read out from the CCD 1 in Fig, 3. 
[0047 ] 

As shown, in the case other than the case of obtaining 
high quality still picture data, a k continuous line block 
is read out in the mode as shown in Fig. 2(B) to improve 
the frame rate. By so doing, synchronization to the 
vertical sync signal VD can be obtained to permit dynamic 
image processing* The image data obtained in this way is 
used repeatedly frame by frame for processes of 
calculating control data for AE , AF and AWB as shown in 
Fig . 6 . 

[0048] 

Where different processes are executed each in each 
frame in a recurring fashion as above, the control data 
may be stored. The individual control data may be 
accumulated in the same accumulation system in compliance 
with the contents of the respective processes. 
[ 0049 ] 

When a trigger signal is issued as a result of 
depression of a photographing button (not shown) during 
the above process, a still picture can be taken right after 
the frame, in which the trigger signal is inputted. This 
is so because of the presence of adequately controlled 
exposure and focus states obtained in the previous mode 
of dynamic image processing. 
[ 0050 ] 

The still picture is taken by sequential scan read 
of the CCD i from the 1-st to the L-th line thereof in the 
mode as shown in Fig. 2(A). Where this full or whole line 
scan takes, for instance, 1/60 second, a time 
corresponding to six frames is necessary to provide the 
whole still picture data so long as the vertical sync 
signal having a cycle period of 1/60 second is used for 
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counting . 
[0051] 

When the still picture data has been completely 
outputted, the dynamic image processing mode is set again, 
and signal is read out from the k continuous line block 
and provided for the AE, AF and AWB control processes to 
be ready for the next: still picture photography. 
[0052] 

Fig. 5 shows a modification of the example shown in 
Fig. 4 . In this example , data of a plurality of k continuous 
line blocks is obtained. 
[0053] 

In the example shown in Fig. 4, only a Single k 
continuous line block is set, for instance, at the center 
of the photoelectric surface area of the CCD 1. 
[0054] 

In the example shown in Fig. 5, two k continuous line 
blocks are set, for instance, in portions above and below 
the center of the photoelectric surface area of the CCD 
1. 

[0055] 

Setting a plurality of blocks in this way, has an 
advantage that the scope for taking the AE and AF data there 
from is increased, as well as permitting the AF and AE 
controls on a commonly termed time division system to 
improve the accuracy of AF and AE . 
[ 0056 ] 

Although by reading a plurality of k continuous line 
blocks results in frame rate sacrifice compared to the case 
of reading only a single block, it is still possible to 
obtain a high frame rate compared to the case of reading 
the whole pixels and permit fast control. In order to 
avoid frame rate reduction, it is conceivable to reduce 
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the number k of continuous lines compared to the case of 
reading only a single block. 
[ 0057 ] 

While in the above example shown in Fig. 5 two read 
blocks were set f this is by no means limitative, for 
example, three blocks may be set by adding a central block 
to improve the accuracy of control 
[ 0058 ] 

As shown above, in this embodiment it is possible 
to provide an electronic imaging system, in which at least 
one k continuous line block is read when a high frame rate 
is required for AF , AE and AWB controls, while causing 
sequential scan read of the whole lines when and only When 
high resolution still picture data output is necessary, 
thus ensuring short release time, permitting high quality 
picture to be obtained and reducing or eliminating the 
possibility of missing shutter changes. 
[0059] 

While Fig. 6 illustrates the AF , AE and AWB controls 
which are executed as parallel processes, with the 
improved frame rate the controls may not be executed as 
parallel processes. With the improved frame rate, it is 
thus possible to dispense with any memory, and also reduce 
the circuit scale because it is possible to use a common 
control circuit. 
[0060] 

A further advantage obtainable is that adverse 
effects of flicker on each data can be reduced by 
sequential AF , AE and AWB controls each in each frame. 
[0061] 

Figs. 7 to 12 illustrate a second embodiment of the 
present invention. Fig. 7 is a view illustrating a method 
of reading out pixel data from CCD lines. In this second 
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embodiment, what are like those in the preceding first 
embodiment are not described, and only what are different 
will be described* 
[0062] 

The main construction of this second embodiment of 
the electronic imaging system is the same as shown in Fig. 
1 . 

[0063] 

In this embodiment, as shown in Fig. 7, pixel signals 
are read out from n (n ^ 1, n being an integer) lines among 
m (m > 3, m being an integer) vertically continuous lines 
in k (k > 6, k being an integer) vertically continuous 
lines. 

[0064] 

More specifically, this embodiment has, in addition 
to the still picture recording mode for taking a high 
quality picture by sequential scan read of the whole CCD 
lines from the 1-st to the L-th line as shown in Fig. 2(A) , 
a mode for reading out pixel signals of n lines among m 
lines as shown in Fig. 8(A), and a mode for reading out 
pixel signals of n lines among m lines in k vertically 
continuous lines as shown in Fig. 8(B), these modes being 
selectable . 
[0065] 

In the examples shown in Figs. 8(A) and 8(B), m = 
3, and n = 1. Pixel signals of one line are thus obtained 
in three lines. 
[0066] 

Thus, in the mode shown in Fig. 8(A), the frame rate 
can be increased to three times. In general, L x n/m lines 
among the whole L lines are read, and this means that the 
frame rate is increased by m/n times. 
[ 0067 ] 
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In the mode show in Fig. 8(B), k x n/m lines among 
the whole L lines are read, and this means tat the frame 
rate is increased by (m X L)/(n x k) times. 
[ 0068 ] 

Data of part of the photoelectric surface area of 
the CCD 1 as shown in Fig. 2(B) or 8(B) is not suited for 
dynamic image display on the liquid crystal display 13 or 
on the external display via the external display terminal 
14, and particularly it is inadequate for framing or like 
purpose . Image data concerning the whole CCD photoelectric 
surface area is thus necessary. As described before, 
however, reading the whole CCD lines has the advantage that 
the frame rate cannot be increased. For this reason, the 
mode of obtaining image data by thin-down scan read of the 
whole CD photoelectric surface area as show in Fig. 8(A) 
is provided. 
[0069] 

In this way, it is possible to display whole CCD 
photoelectric surface area dynamic image of the same 
framing as that of actually taken still pictures at a high 
frame rate on the liquid crystal display 13 or the external 
display via the external display terminal 14 without need 
of any memory. 
[0070] 

In the mode shown in Fig. 8(B), data of k lines is 
provided by using what is read out by thinning down three 
lines to one line. Thus, in case when improving the frame 
rate with the same ratio as in the previous first 
embodiment, the k line read area is as shown shaded in Fig. 
9, which is three times the k line read area as shown shaded 
in Fig. 4. 
[0071] 

A broad CCD photoelectric surface area thus can be 
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used for AF, AE , AWB and so forth controls without frame 
rate sacrifice. 

The mode of thin-down scan reading the whole CCD 
photoelectric surface area and the mode of thin-down scan 
read extracting only k lines, can be selectively used for 
fast process such as the AF control and for liquid crystal 
display. 
[ 0072 ] 

In the above examples in which m = 3 and n = 1, that 
is, in the case of sequential thin-down scan reading one 
line for every three lines, as shown in Fig. 11, the 3-rd 
line shown as (CR) provides R signal, and the 6-th line 
shown as (CB) provides B signal (see the line sequential 
filter configuration as shown in Fig. 25). 
[0073] 

Since the color signal containing R data and that 
containing B data are obtainable as line sequential data, 
dynamic image processing data is obtainable by providing 
a simultaneous process. Such data can be used for color 
display on, for instance, the liquid crystal display 13, 
and the photographer can make framing with the same image 
as actually taken images. 
[0074] 

Where a line sequential color filter comprising an 
array of color filters each for each line, it is thus 
possible to obtain data of all colors in a narrow area and 
improve the resolution concerning the colors. 
[0075] 

While in the above examples m = 3 and n = 1, these 
numbers are by no means limitative, and other numbers may 
be selected as well. In application to a Bayer array color 

filter, however, it is desirable that m = 2a + 1 (cx being 
a positive integer), that is, m is an odd number. In this 
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case, it is possible to obtain versatility between the 
thin-down scan read case and the non-thin-down, i.e., 
sequential, scan read case. 
[ 0076 ] 

How the modes shown in Figs. 8(A) and 8(B) are 
executed, will now be described with reference to Fig. 12 . 
Fig. 12 is a time chart illustrating CCD read modes and 
so forth in the electronic imaging system. 
[ 0077 ] 

Specifically, in Fig. 12 vertical sync signal (1/60 
VD) with a cycle time of 1/60 second is shown in the upper 
row, CCD read modes are shown in the middle row, and 
control data are shown in the lower row. A still picture 
recording time is further shown under these rows. 
[0078] 

Normally, the mode of thin-down scan reading n lines 
among m lines in the whole CCD photoelectric surface area 
as shown in Fig. 8(A) prevails. In this mode, the image 
concerning the whole CCD photoelectric surface area suited 
for framing is displayed on the liquid crystal display 13. 
In this case, AE and AWB controls are made alternately. 
[0079] 

The time chart of Fig. 12 assumes that the electronic 
imaging system has a two-step trigger photograph button 
(not shown) , which can issue in its depressed state a first 
trigger signal representing a ready-to-record state and 
a second trigger signal for recording a still picture in 
the state held controlled by the first trigger signal. 
[ 0080 ] 

When the first trigger signal is issued in the mode 
of thin-down scan reading the whole CCD photoelectric 
surface area as shown in Fig. 8(A), from the next frame 
the mode is switched over to the k line read mode as shown 
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in Fig, 8(B), In this k line read mode, AF control is 
executed to reliably have focus of the lenses and the stop 
17 on the subject. 
[0081 ] 

After this focusing has been executed, the second 
trigger signal is issued to cause sequential scan read of 
the whole CCD lines at a frame rate of, for instance, 10 
frames per second corresponding to six frames of the 
vertical sync signal of 1/60 second. The still picture 
output thus obtained is recorded in the recording medium 
16 . 

[0082] 

After the still picture recording is over, the n line 
read mode permitting normal liquid crystal display is set 
to be ready for the next photographing. The AE and AWB 
controls are thus caused again repeatedly. 
[0083] 

In the above method of operation, the AE and AWB 
controls have already been over when the first trigger 
signal is issued, and only the AF control may be made during 
the period from the appearance of the first trigger signal 
till the appearance of the second trigger signal. This 
period is further reduced because the k line read mode is 
set in it, so that it is possible to reduce the release 
time lag. 
[0084] 

While in the above method the sole AF control is 
executed between the appearances of the first and second 
trigger signals, it is possible to make the AF and AE 
controls during this period. 
[0085] 

Fig. 10 illustrates a modification of the example 
shown in Fig. 9. In this modification, a plurality of k 
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line blocks are read. 
[0086] 

More specifically, in the example shown in Fig. 10, 
like the example shown in Fig. 5 described before in 
connection with the first embodiment, two k line blocks 
are set, for instance, above and below the center of the 
photoelectric surface area of the CCD 1. Again in this 
example, like the example shown in Fig. 9, the k line blocks 
are broader than that in the example shown in Fig. 5. 
[0087] 

The scope for obtaining the AE and AF control data 
thus is further increased, so that it possible to further 
improve the accuracy of AF and AE . 
[0088] 

As shown above, with the second embodiment, since 
broader scope data is obtainable, the accuracy of AE and 
AF can be further improved in addition to obtaining 
substantially the same effects as those of the first 
embodiment. In addition, color image concerning the whole 
CCD photoelectric surface area and suited for display on 
the liquid crystal display, is obtainable at a higher frame 
rate. An electronic imaging system is thus obtainable, 
which permits adequately using a plurality of different 
modes to provide short release time lag and be able to time 
shutter changes without missing. 
[0089] 

Figs. 13 to 17 illustrate a third embodiment of the 
present invention. Fig. 13 is a view illustrating a method 
of reading out pixel data from CCD lines. In this third 
embodiment, what are like those in the preceding first and 
second embodiments are not described, but only what are 
different will be described. 
[0090] 
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The main construction of this third embodiment of 
the electronic imaging system is substantially the same 
as shown in Fig. 1. 
[0091] 

As shown in Fig. 13 , in this embodiment summed pixel 
signals of n (n ^ 2, n being an integer) lines among m (m 
> 3, m being an integer) lines in k ( k > 6 , k being an 
integer) continuous lines are read out. So far as one line 
among three lines is extracted, this embodiment is the same 
as the previous second embodiment. A difference resides 
in that data of one line that is extracted is obtained by 
adding together data of, for instance, two among three 
lines. The frame rate is the same as in the second 
embodiment . 
[ 0092 ] 

More specifically, for reading out the image data 
from the CCD 1 , the embodiment has , in addition to the still 
picture recording mode for taking a high quality picture 
by sequential scan read of the whole CCD lines from the 
1-st to the L-th line as shown in Fig. 2(A), a mode of 
reading out pixel signal sums each of n lines among m lines 
as shown in Fig. 15(A), and a mode of reading out pixel 
signal sums of n lines among m lines in k continuous lines 
as shown in Fig. 15(B), these modes being selectable. 
[0093] 

The addition of pixel signals of a plurality of lines 
will now be described with reference to Fig. 14. Fig. 14 
is a view illustrating signal addition, which is made when 
signals are transferred in an inter-line CCD. 
[ 0094 ] 

Referring to Fig. 14, labeled GA, GB, GC , BA, BB, 
BC and RA, RB and RC are photo-diodes. Lanes shown adjacent 
the right side of the photo-diode columns represent 
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vertical transfer paths . A horizontal lane extending under 
the lower ends of the vertical transfer paths represents 
a horizontal transfer path. 
[0095] 

Fig. 14 assumes a case wherein= 3 and m = 2. That 
is, in this example one line is extracted by adding 
together signals of two among three lines. 
[0096] 

At the end of exposure, charge signals are 
transferred from the photo-diodes to the vertical transfer 
paths. Specifically, charge signals shown as ovals in the 
Figure are transferred from the photo-diodes GA, GC, BA, 
BC , RA and RC to the vertical transfer paths. 
[ 0097 ] 

The transferred charge signals are transferred along 
the vertical transfer paths toward the horizontal transfer 
path. The vertical transfer is executed in units each of 
three times because of m = 3 as noted above. In this way, 
the charge signals with letter C added together. 
[0098 ] 

For example, in the left bottom portion labeled m 
= 3 in Fig. 14, charge signals are transferred from the 
two photo-diodes RA and RC among the three photo-diodes 
RA, GB and RC to the associated vertical transfer path. 
[0099] 

In each unit transfer, these charge signals are 
transferred along the vertical transfer path. In the first 
time of the unit transfer, the charge signal of the 
photo-diode RC is transferred to the horizontal transfer 
path, and the charge signal of the photo-diode RA is 
transferred to the position, which was assigned at the 
outset to charge signal of the photo-diode GB although no 
charge signal is transferred therefrom. 
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[0100] 

In the second time of the unit transfer, the charge 
signal of the photo-diode RC remains in the horizontal 
transfer path, and the charge signal of the photo-diode 
RA is transferred to the vertical transfer path position, 
which was assigned at the outset to the charge signal from 
the photo-diode RA • 
[0101] 

In the third time of the unit transfer, the charge 
signal of the photo-diode RC still remains in the 
horizontal transfer path, and the charge signal of the 
photo-diode RA is transferred to the horizontal transfer 
path. In consequence, the charge signals from the 
photo-diodes RA and RC are added together, 
[0102] 

The charge signals added together are sequentially 
read out from the horizontal transfer path, whereby a 
signal of one line can be read out. 
[0103] 

After one line signal has thus been read out, the 
sum of charge signals of two among the next three lines 
is read out. In this way, successive charge signal sums 
are read out. 
[0104] 

When this addition method is used in a line 
sequential Bayer array filter, as shown in Fig. 16, signals 
of the 1-st and 3-rd lines, which are CR lines containing 
R data, are added together and provided, and then signals 
of the 4-th and 6-th lines, which are CB lines containing 
B data, are added together and provided. In this way, line 
outputs containing R data and those containing B data are 
obtained alternately. It is thus possible to obtain line 
sequential color signal. 
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[0105] 

For displaying signals on the liquid crystal display 
13 or the like, interpolation of the lines containing R 
and B data is executed in a simultaneous process. In this 
process, highly correlative data can be obtained because 
the 3-rd line containing R data and the 4-th line 
containing B data as shown in Fig, 25 are adjacent to each 
other on the CCD, Satisfactory image quality signal is thus 
obtainable even with few lines, 
[0106] 

In a solid-state image sensor having color filters 

in the above Bayer array, it is desirable that m = 2a + 

1 (a being a positive integer) , that is, m is an odd number, 
for adding together signals of the same color and obtaining 
line sequential color signal. 

[0107] 

Figs. 13, 15(A) and 15(B) illustrate examples in 
which, like the example shown in Fig. 14, m - 3 and n = 

2 . 

[0108] 

Fig. 15(A) illustrates a mode, which is set when 
obtaining image data concerning the whole CCD 
photoelectric surface area and used for liquid crystal 
display or like purpose. 
[0109] 

Specifically, in the whole CCD lines from 1-st to 
L-th line, signals of 1-st and 3-rd ones of three, i.e., 
1-st to 3-rd, lines are addition read out. Then, signals 
of 4-th and 6-th ones of three, i.e., 4-th to 6-th, lines 
are addition read out. 
[ 0110 ] 

In this way, signals are sequentially addition read 
out up to those of (L-2)-th and L-th ones of three, i.e., 
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(L-2 )-th, (L-l )-th and L-th, lines • In this mode, L/m lines 
are read. 
[0111] 

A mode as shown in Fig. 13 or 15(B) is set when 
obtaining high frame rate image data for AF, AE , AWB and 
so forth control processes. 
[0112] 

Specifically, in k continuous CCD lines from 
(j+l)-th to (j+k)-th line, signals of (j+l)-th and 
(j+3)-th ones of three, i.e., (j+l)-th to (j+3)-th, lines 
are addition read out. Then, signals of (j+4)-th and 
(j+6)-th ones of three, i.e., (j+4)-th to (j+6)-th, lines 
are addition read out. In this way, signals are 
sequentially addition read out up to those of (j+k-2)-th 
and ( j+k)-th ones of three, i.e., ( j+k-2 )-th to ( j+k ) - th , 
lines. In this mode, k/m lines are read out. 
[0113] 

Fig. 17 is a time chart illustrating CCD read modes 
and so forth in the electronic imaging system. 
[0114] 

The time chart shown in Fig. 17 is basically the same 
as that shown in Fig. 12. A sole difference is that in the 
CCD read mode for obtaining data for liquid crystal display 
or like purpose, signals of n lines are addition read out. 
[0115] 

Normally, the mode as shown in Fig. 15(A) is set for 
making liquid crystal display or the like by making 
alternate AE and AWB controls each in each frame. 
[ 0116 ] 

When the first trigger signal is issued, the k line 
read mode as shown in Fig. 15(B) is set for AF control. 
[0117] 

When the subsequent second trigger signal is issued, 
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the whole CCD lines are sequentially scanned for recording 
a still picture in the recording medium 16. 
[0118] 

As a modification of this embodiment, like the case 
shown in Fig. 10, a plurality of k line blocks may be read. 
[0119] 

As shown above, the third embodiment permits to 
obtain, in addition to effects substantially like those 
obtainable with the previous first and second embodiments, 
an effect that it is possible to increase the dynamic range 
and reduce moire or like adverse effects because plural 
line signals are addition read out and provided. 
[0120] 

Figs. 18 to 23 illustrate a fourth embodiment of the 
present invention. Fig. 18 is a view illustrating a method 
of reading out pixel data from CCD lines. In this fourth 
embodiment, what are like those in the previous first to 
third embodiments are not described, but only what are 
different will be described. 
[0121] 

The main construction of this fourth embodiment of 
the electronic imaging system is substantially the same 
as shown in Fig. 1. 
[ 0122 ] 

As shown in Fig. 18, in this embodiment pixel signal 
sums each of all of q (q > 3, q being an integer) in k (k 
^6, k being an integer) continuous lines are read out. 
So-far as one line is extracted for every three lines, this 
embodiment is the same as the previous second and third 
embodiments. A difference resides in that data of one line 
that is obtained is extracted by adding together data of 
all three lines. The frame rate is the same as in the 
second and third embodiments. 
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[0123] 

More specifically, for reading out the image data 
from the CCD 1, the embodiment has, in addition to the still 
picture recording mode for taking a high quality picture 
by sequential scan read of the whole CCD lines from the 
1-st to the L-th line as shown in Fig. 2(A), a mode for 
reading out pixel signals of n lines among m lines as shown 
in Fig. 20(A), and a mode for reading out pixel signal sums 
each of q lines in k continuous lines as shown ii Fig. 
20(B). These modes are selectable. 
[0124] 

The addition of pixel signals of a plurality of lines 
will be described with reference to Fig. 19. Fig. 19 is 
a view illustrating signal addition, which is made when 
signals are transferred to in an inter-line CCD. 
[0125] 

Referring to Fig. 19, labeled A, B and C are 
photo-diodes. The vertical and horizontal transfer paths 
are the same as those shown in Fig. 14. 
[0126] 

Fig. 19 assumes a case where q = 3, that is, signals 
of three lines are added together. 
[0127] 

At the end of exposure, charge signals are 
transferred from the photo-diodes to the vertical transfer 
paths. Specifically, charge signals shown as ovals in the 
Figure are transferred from all the photo-diodes, i.e., 
all the photo-diodes A, B and C, to the vertical transfer 
paths . 

[0128] 

The transferred charge signals are transferred along 
the vertical transfer paths toward the horizontal transfer 
path. The vertical transfer is executed in units each of 
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three times because of q = 3 noted above. In this way, the 
charge signals from the photo-diodes A, B and C are added 
together . 
[0129] 

The charge signals of the three photo-diodes A, B 
and C thus added together, are sequentially read out from 
the horizontal transfer path to obtain one line signal. 
[0130] 

After one line signal has thus been read out, the 
next line signal is read out in the same way. In this way, 
successive line signals are each read out from three lines . 
[ 0131 ] 

Signals obtained when q = 4 is set, will now be 
described in connection with a line sequential Bayer array 
filter construction . 
[0132] 

As shown in Fig. 22, when signals of the 1-st and 
3-rd lines which are CR lines containing R and G data and 
signals of the 2-nd and 4-th lines which are CR lines 
containing B and G data are added together, a signal (R 
+ 2G + B) x 2 is calculated. 
[0133] 

The signal is very close to commonly termed luminance 
signal. In addition, since it is obtained by adding 
together signals of a plurality of lines, it permits 
increasing the dynamic range and reducing adverse effects 
of moire. 
[ 0134 ] 

Thus, this sum signal can be used as very effective 
signal for the auto-focus, exposure or like control which 
may not require color signal. 
[0135] 

Fig. 23 is a time chart illustrating CCD read modes 
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and set forth in the electronic imaging system. 
[0136] 

What is shown in Fig. 23 is basically the same as 
what is shown in Fig. 12 except for that the CCD read mode 
for AF control after the first trigger signal has been 
issued is a mode of reading out q line sum signals in k 
continuous lines. 
[0137 ] 

Normally, the mode as shown in Fig. 20(A) is set for 
making liquid crystal display or the like by making 
alternate AE and AWB controls each in each frame. In the 
mode shown in Fig. 20(A), signal suited for the AWB or like 
control is obtainable because in this mode it is possible 
to obtain line sequential color signal. 
[0138] 

When the first trigger signal is issued, the mode 
of reading out q line signal sums in k continuous lines 
is set for AF control. In the mode shown in Fig. 20(B), 
signal suitable for the AF or like control is obtainable 
because in this mode it is possible to obtain a signal close 
to the luminance signal. 
[0139] 

When the subsequent second trigger signal is issued, 
the whole CCD lines are sequentially scanned for recording 
a still picture in the recording medium 16. 
[0140] 

Figs. 21(A) and 21(B) illustrate an alternative to 
the above example shown in Figs. 20(A) and 20(B). 
Specifically, for reading out pixel data from the CCD 1, 
this example has, in addition to the still picture 
recording mode for taking a high quality picture by 
sequential scan read of the whole CCD lines from the 1-st 
to the L-th line as shown in Fig. 2(A), a mode for reading 
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out signal sums each of n (n > 2, n being an integer) lies 
among m (m > 2, m being an integer) lines, and a mode for 
reading out signals sums each of q (q ^ 3, q being an 
integer) lines in k continuous lines, these modes being 
selectable • 
[0141] 

Thus, in the mode for reading out signal sums each 
of n lines among m lines it is possible to obtain a line 
sequential output suited for liquid crystal display or 
like purpose, and in the mode for reading out signal sums 
each of q lines in k continuous lines it is possible to 
obtain a signal close to the luminance signal. Adequate 
modes thus can be selected in dependence on purposes by 
deftly combining color addition filters in a line 
sequential filter . 
[0142] 

As a modification of this embodiment, like the case 
shown in Fig, 10, a plurality of k line blocks may be read. 
[0143] 

As shown above, the fourth embodiment permits to 
obtain, in addition to the effects substantially like 
those obtainable with the previous first to third 
embodiments, effects that a signal close to the luminance 
signal is obtainable for AF or like control after the 
issuance of the first trigger signal and that it is 
possible to improve the accuracy of AF and the minimum 
subject illumination intensity necessary for AF owing to 
increase of the dynamic range of signal. 
[0144] 
[Additional remarks] 

According to the above embodiments of the present 
invention, the following structure and advantages are 
obtainable . 
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[0145] 

( 1 ) An electronic imaging system according to the 
present invention comprises a solid-state image sensor 
having a two dimensional array of pixels capable of 
converting light incident thereon to electric signal, the 
pixels being arranged in a plurality of horizontal lines, 
the lines being arranged vertically one under another; and 
control means for selectively controlling a mode for 
sequential scan reading the whole pixels of the 
solid-state image sensor for still picture recording, and 
a mode for reading out pixel signals of k ( k being a positive 
integer) vertically continuous lines of the solid-state 
image sensor for still picture recording or dynamic image 
processing . 
[ 0146 ] 

In the prior art, when sequential scan driving an 
inter-line solid-state image sensor of, for instance, a 
1 , 000, 000 pixel class at 20 MHz or below, the frame rate 
was 10 to 15 frames per second, making it impossible a 
process of control requiring dynamic image data, for 
instance . 
[0147] 

According to the invention as set forth in (1), it 
is possible to improve the frame rate to whole line 
number) /k times compared to the case of sequential scan 
reading the whole lines. It is thus possible to provide 
an electronic imaging system, which can provide a 
solid-state image sensor output at an increased frame rate 
without use of any high drive frequency. 
[0148] 

(2) The electronic imaging system as set in (1), 
in which the control means controls a mode of reading a 
plurality of k line blocks each of k lines in the whole 



35 



lines for still picture recording or dynamic image 
processing . 
[0149] 

In the prior art, the same problems as those in (1) 
are caused. 
[0150] 

According to the invention as set forth in (2), in 
addition to obtaining the same effects as those according 
to the invention as set forth in (1), it: is possible to 
improve the frame rate to (whole line number)/ (k x (number 
of compared to the case of sequential scan reading the 
whole lines, 
[0151] 

(3) The electronic imaging system as set forth in 
(1) or (2), in which the control means reads out pixel 
signals concerning k lines and controls dynamic image 
processing of the read-out signals or using the dynamic 
image processed signal as AF , AE or AWB control data. 
[0152] 

In the prior art, since the obtainable frame rate 
was, for instance, 10 to 15 frames per second, the AF, AE 
or AWB control was time-consuming, making it impossible 
to be ready for still picture photography in a short period 
of time. 
[0153] 

According to the invention as set forth in (3), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in ( 1 ) or ( 2 ) , the 
frame rate for the AF , AE or AWB control was improved to 
(whole line number ) /k or (whole line number ) / ( k * ( number 
of k line blocks)) times, making it possible to be ready 
for still photography in a shorter period of time. In 
addition, it is possible to fast obtain pixel signals 
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concerning an area necessary for the AF , AE or AWB control . 
[0154] 

(4) The electronic imaging system as set forth in 
(1) or (2), in which the control means reads out pixel 
signals concerning k lines and controls dynamic image 
processing of the read-out signals or using the dynamic 
processed signal as AF, AE or AWB control data, the AF , 
AE and AWB control data being calculated sequentially each 
in each frame. 

[0155] 

In the prior art, due to low frame rate it was 
necessary to make the AF, AE and AWB controls in parallel 
processes, thus leading to circuit scale increase. 
[0156] 

According to the invention as set forth in (4), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set fourth in (1) or (2), 
it is possible to calculate AF, AE and AWB control data 
sequentially, thus reducing adverse effects of flicker 
which may be generated in the individual data. 
[0157] 

(5) An electronic imaging system comprising: 

a solid-state image sensor having a two dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signals 
of n (n > 1, n being integer) lines among every m (m > 3, 
m being an integer) vertically continuous lines in k (k 
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> 6, k being an integer) continuous lines of the 
solid-state image sensor for still picture recording or 
dynamic image processing* 
[0158] 

In the prior art, when sequential scan driving an 
inter-line solid-state image sensor of, for instance, a 
1,000,000 pixel class at 20 Hz, for instance, the frame 
rate was 10 to 15 frames per second, making it impossible 
a process of control requiring dynamic image data, for 
instance . 
[0159] 

According to the invention as set forth in (5), the 
frame rate can be improved to (m/n) x (whole line number) /k 
times compared to the case of sequential scan reading the 
whole lines. In addition, by thinning down lines, it is 
possible to obtain pixel signals concerning a broader area 
without frame rate sacrifice. It is thus possible to 
provide an electronic imaging system, which can provide 
a solid-state image sensor output at an increased frame 
rate without use of any high drive frequency. 
[0160] 

(6) An electronic imaging system comprising: 
a solid-state image sensor having a two dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control, means for selectively controlling a mode 
for sequential scan reading out pixel signals concerning 
the whole pixels of the solid-state image sensor for still 
picture recording, a mode for reading out pixel signals 
of n (n ^ 1, n being an integer) lines among every m (m 
^ 3, m being an integer) vertically continuous lines in 
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being an k ( k > 6 , k being an integer) continuous lines 
of the solid-state image sensor for still picture 
recording or dynamic image processing, and a mode for 
reading out pixel signals of n (n ^ 1, n being an integer) 
lines among every m (m > 3, m being an integer) vertically 
continuous lines of the solid-state image sensor for still 
picture recording or dynamic image processing. 
[ 0161 ] 

In the prior art, the same problems as those in (5) 
are caused. 
[0162 ] 

According to the invention as set forth in (6), 
thinned-down data of the whole photoelectric surface area 
at a frame rate improved to m/n times and data of some 
vertically continuous lines at a frame rate improved to 
(m/n) x (whole line number )/k times, can be obtained as 
solid-state image sensor outputs. It is thus possible to 
provide an electronic imaging system, which can provide 
a solid-state image sensor output at an increased frame 
rate without use of any high drive frequency. 
[0163] 

(7) The electronic imaging system as set in (6), in 
which the control means controls a mode of reading a 
plurality of k line blocks each of k lines in the whole 
lines for still picture recording or dynamic image 
processing . 
[0164] 

In the prior art, the same problems as those in (5) 
are caused. 
[0165] 

According to the invention as set forth in (7), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (7), the frame 
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rate can be improved to (m/n) x (whole line number) /(k x 
(number of k line blocks)). 
[0166] 

(8) The electronic imaging system as set for thin 
(5), (6) or (7), in which pixel data obtained by reading 
out pixel signals of n lines among every m vertically 
continuous lines for still picture recording or dynamic 
image processing, is such that its color signal is line 
sequential data. 

[0167] 

In a single plate camera, the solid-state image 
sensor filter is advantageously color line sequential from 
the standpoint of the resolution. With prior art means of 
purely thinning down one line among two lines, line 
sequential data cannot be obtained. 
[0168] 

According to the invention as set forth in (8), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in ( 5 ) , ( 6 ) or ( 7 ) , 
line sequential color signal is obtainable, so that it is 
possible to obtain necessary color signals without 
resolution sacrifice. 
[0169] 

(9) The electronic imaging system as set forth in 
(5), (6) or (7), in which the solid-state image sensor has 
line sequential color filters. 

[0170] 

In the prior art, the same problems as those in (8) 
are caused. 
[0171] 

According to the invention as set forth in (9), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set fort in (6) or (7), it 
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is possible to obtain line sequential color signal with 
either sequential scan read mode output or every m line 
read mode output, 
[0172] 

(10) The electronic imaging system as set forth in 

(5), (6) or (7), in which m = 2a + 1 (a being a positive 
integer) and n = 1. 
[0173] 

With prior art means of purely thinning down one line 
among two lines or the like, line sequential data cannot 
be obtained. 
[0174] 

According to the invention as set forth in (10), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set in (5), (6) or (7), it 
is possible, in the case of using a line sequential filter, 
to obtain line sequential image signal directly there 
from, 

[ 0175 ] 

(11) The electronic imaging system as set forth in 
( 5 ) , ( 6 ) or ( 7 ) , in which signal having been dynamic image 
processed in either one of the modes noted above can be 
used for AF , AE or AWB control. 

[ 0176 ] 

In the prior art, since the obtainable frame rate 
was, for instance, 10 to 15 frames per second, the AF , AE 
or AWB control was time-consuming, making it impossible 
to be ready for still picture photography in a short period 
of time. 
[0177] 

According to the invention as set forth in (11), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (5), (6) and 
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(7), the frame rate for the AF, AE or AWB control was 
improved to (m/n) x ( whole line number )/ k or (m/n) x (whole 
line number)/ (k x (number of k line blocks)), making it 
possible to be ready for still picture photography in a 
short period of time. In addition, it is possible to fast 
obtain pixel signals concerning an area necessary for the 
AF, AE or AWB control, 
[0178] 

( 12 ) The electronic imaging system according to ( 5 ) , 

(6) or (7), in which dynamic image processed signal 
obtained in either of the above modes is used as AF , AE 
or AWB control data, the AF, AE or AWB control data being 
calculated sequentially each in each frame* 

[ 0179 ] 

In the prior art, due to low frame rate it was 
necessary to make the AF , AE and AWB controls in parallel 
processes, thus leading to circuit scale increase, 
[0180] 

According to the invention as set forth in (12), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set: forth in (5), (6) or 

(7) , it is possible to calculate AF , AE and AWB control 
data sequentially, thus reducing adverse effects of 
flicker which may be generated in the individual data, 

[0181] 

(13) The electronic imaging system as set forth in 
( 6 ) , in which the control means selects a mode for reading 
out pixel signals concerning n lines among m vertical 
continuous lines when obtaining dynamic image processed 
signal to be supplied to a display Provided in it or an 
external display provided outside it or to be used as AE 
or AF control data, and selects a mode of reading out pixel 
signals concerning n lines among m vertically continuous 
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lines in k continuous lines when obtaining dynamic image 
processed signal to be used as AF or AE control data, 
[0182] 

Pixel signals read out from pixels in only some lines 
of the solid-state image sensor/ were not suited for being 
directly displayed on the whole display screen in the prior 
art . 

[0183] 

According to the invention as set forth in (13), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (6), a mode to 
be used for display is provided separately from the mode 
of processing data at the frame rate improved to (m/n) x 
(whole line number) /k or (m/n) x (whole line number) /(k 
x (number of k line blocks)) times. It is thus possible 
to display image concerning the whole display screen by 
using data obtained by thinning down lines constituting 
the whole photoelectric surface. 
[0184] 

(14) An electronic imaging system comprising: 
a solid-state image sensor having a two-dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signal 
sums each of n (n > 2, n being an integer) lines among m 
( m > 3 , minteger) ink ( k > 6 , k being an integer ) continuous 
lines of the solid-state image sensor for still picture 
recording or dynamic image processing. 
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[ 0185 ] 

In the prior art, when sequential scan driving an 
inter-line solid-state image sensor of, for instance, a 
1, 000, 000 pixel class at 20 MHz or below, the frame rate 
was 10 to 15 frames per second, making it impossible a 
process of control requiring dynamic image data, for 
instance . 
[0186] 

According to the invention as set forth in (14) , the 
frame rate can be improved to m x (whole line number )/k 
times compared to the case of sequential scan reading the 
whole lines. In addition, it is possible to obtain data 
of an increased dynamic range as solid-state image sensor 
output by adding together signals of n lines. It is thus 
possible to provide an electronic imaging system, which 
can provide a solid-State image sensor output at an 
increased frame rate without use of any high drive 
frequency . 
[0187] 

(15) An electronic imaging system comprising: 
a solid-state image sensor having, a two-dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, a mode for reading out pixel signal sums 
each of n (n ^ 2, n being an integer) lines among m (m > 
3, m being an integer) lines of the solid-state image 
sensor for still picture recording or dynamic image 
processing, and a mode for reading out pixel signal sums 
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of n lines among m lines in k (k > 6, k being an integer) 
continuous lines of the solid-state image sensor for still 
picture recording or dynamic image processing. 
[0188] 

In the prior art, the same problems as those in (14) 
are caused. 
[0189] 

According to the invention as set forth in (15), 
thinned-down data of the whole photoelectric surface area 
at a frame rate improved to m times and data of some 
continuous lines at a frame rate improved to m x (whole 
line number ) /k times , can be obtained as solid-state image 
sensor outputs. It is thus possible to provide an 
electronic imaging system, which can provide a solid-state 
image sensor output at an increased frame rate without use 
of any high drive frequency. 
[0190 ] 

(16) The electronic imaging system as set in (14) 
or (15), in which the control means controls a mode of 
reading a plurality of k line blocks each of k lines in 
the whole lines for still picture recording or dynamic 
image processing. 
[0191] 

In the prior art, the same problems as those in (14) 
are caused. 
[0192 ] 

According to the present invention as set forth in 
(16), in addition to obtaining the same effects as those 
according to the present invention as set forth in (14) 
or (15), it is possible to improve the frame rate to (whole 
line number ) / ( k x ( number of k line blocks ) ) times compared 
to the case of sequential scan reading the whole lines. 
[0193] 
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(17) The electronic imaging system as set: forth 
in (14), (15) or (16), in which image data obtained by 
reading out pixel signal sums each of n lines among m 
vertically continuous lines for still picture recording 
or dynamic image processing, is such that its color signal 
is line sequential data. 

[0194] 

Where a line sequential filter is used as color 
filters of the solid-state image sensor, pure addition of 
signals results in mixing of color signals. 
[0195] 

According to the invention as set forth in (17), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (14), (15) or 
(16), line sequential color signal is obtainable, so that 
it is possible to obtain necessary color signals without 
resolution sacrifice. 
[0196] 

(18) The electronic imaging system as set forth in 
(14), (15) or (16), in which the solid-state image sensor 
has a line sequential filter as color filter. 

[0197] 

In the prior art, the same problems as those in (17) 
are caused. 
[0198] 

According to the invention as set forth in (18), in 
addition to obtaining the same effects those obtainable 
according to the invention as set forth in (14), (15) and 
(16) , it is possible to obtain line sequential color signal 
with either sequential scan read mode output or every m 
line read mode output. 
[0199] 

(19) The electronic imaging system as set forth in 
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(14), (15) or (16), in which the n lines for addition are 
constituted by the same color filter. 
[0200] 

In the prior art, the same problems as those in (17) 
are caused. 
[0201] 

According to the invention as set forth in (19), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (14), (15) and 
(16), no color signals are mixed together, and it is 
possible to reduce adverse effects of moire or the like. 
[0202] 

(20) The electronic imaging system as set forth in 
(14), (15) or (16), in which the addition n lines are 
constituted by the same color filter, and different n line 
addition filter are provided for every m lines. 

[0203] 

In the prior art, the same problems as those in (17) 
are caused. 
[0204] 

According to the invention as set forth in (20), in 
addition to obtaining the same advantages those obtainable 
according to the invention as forth in ( 14 ) , ( 15 ) and ( 16 ) , 
it is possible to obtain line sequential color signal for 
every m lines . 
[0205] 

(21) The electronic imaging system as set forth in 
(19), in which m = 2a + 1 (a being a positive integer) . 

[0206] 

In the prior art, the same problems as those in (17) 
are caused. 
[0207 ] 

According to the invention as set forth in (21), in 
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addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (19), signals 
of n lines among every m lines, i.e., every odd number of 
lines. This means that when obtaining line sequential 
color signal for every m lines, data of the closest line 
to an adjacent m line block is used, so that it is possible 
to suppress false color generation in a simultaneous 
process . 
[0208] 

(22) The electronic imaging system as set forth in 
( 14 ) , ( 15 ) or ( 16 ) , in which dynamic image processed signal 
obtained in either of the above modes is used for AF, AE 
or AWB control data. 
[0209] 

In the prior art, since the obtainable frame rate 
was, for instance, 10 to 15 frames per second, the AF , AE 
or AWB control was time-consuming, making it impossible 
to be ready for still picture photography in a short period 
of time. 
[0210] 

According to the invention as set forth in (22), in 
addition to obtaining the same effects those obtainable 
according to the invention as forth in ( 14 ) , ( 15 ) or ( 16 ) , 
the frame rate for AF control is imposed to m x (whole line 
number ) /k or m x (whole line number ) / ( k x ( number of k line 
blocks) ), thus permitting faster operation. In addition, 
only image signal concerning an area necessary for the AF 
control is fast obtainable. 
[0211] 

(23) The electronic imaging system as set forth in 
( 14 ) , ( 15 ) or ( 16 ) , in which dynamic image processed signal 
obtained in either of the above modes is used as AF, AE 
or AWB control data, AF, AE and AWB control data being 



48 



calculated sequentially each in each frame. 
[0212] 

In the prior art, due to low frame rate it was 
necessary to make the AF, AE and AWB controls in parallel 
processes, thus leading to circuit scale increase. 
[0213] 

According to the invention as set forth in (23), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (14), (15) or 
(16), it is possible to calculate AF , AE and AWB control 
data sequentially, thus reducing adverse effects of 
flicker which may be generated in the individual data. 
[0214] 

(24) The electronic imaging system as set forth in 
(15) , in which the control means selects a mode of reading 
out pixel signal sums each of n lines among m vertically 
continuous lines when obtaining dynamic image processed 
signal to be displayed on a display provided in it, to be 
supplied to an external display provided outside it or to 
be used as AE or AWB control data, and selects a mode of 
reading out pixel signals of n lines among every m 
vertically continuous lines in k continuous lines when 
obtaining dynamic image processed signal to be used as AF 
or AE control data. 
[0215] 

Pixel signals read out from pixels in only Some lines 
of the solid-state image sensor were not suited for being 
directly displayed on the whole display screen in the prior 
art . 

[0216] 

According to the invention as set forth in (24), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (15), a mode 
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to be used for display is provided separately from the mode 
of processing data at the frame rate improved to m x (whole 
line number) /k or m x (whole line number) /(k x (number of 
k line blocks) ) times. It is thus possible to display image 
concerning the whole display screen by using data obtained 
by thinning down lines constituting the whole 
photoelectric surface. 
[0217] 

(25) An electronic imaging system comprising: 
a solid-state image sensor having a two-dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal rows or lines, the lines being 
arranged vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, and a mode for reading out pixel signal 
sums each of every q (q ^ 3, q being an integer) vertically 
continuous lines in k (k > 6, k being an integer) lines 
of the solid-state image sensor for still picture 
recording or dynamic image processing. 
[0218] 

In the prior art, when sequential scan driving an 
inter-line solid-state image sensor of, for instance, a 
1,000,000 pixel class at 20 MHz or below, the frame rate 
was 10 to 15 frames per second, making it impossible a 
process of control requiring dynamic image data, for 
instance . 
[0219] 

According to the invention as set forth in (25), the 
frame rate can be improved to q x (whole line number )/k 
times compared to the case of sequential scan reading the 
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whole lines. In addition, it is possible to obtain data 
of an increased dynamic range as solid-state image sensor 
output by adding together signals of q lines. It is thus 
possible to provide an electronic imaging system, which 
can provide a solid-state image sensor output at an 
increased frame rate without use of any high drive 
frequency . 
[0220] 

(26) An electronic imaging system comprising: 
a solid-state image sensor having a two-dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, a mode for reading out pixel signals 
of n (n ^ 1, n being an integer) lines among m (m ^ 3, m 
being an integer) vertically continuous lines of the 
solid-state image sensor for still picture recording or 
dynamic image processing, and a mode for reading out pixel 
signal sums each of q (q > 3, q being an integer) vertically 
continuous lines in k (k > 6, k being an integer) lines 
of the solid-state image sensor for still picture 
recording or dynamic image processing . 
[0221] 

In the prior art, the same problems as those in (25) 
are caused, 
[0222] 

According to the invention as set forth in (26), 
thinned-down data of the whole photoelectric surface area 
at a frame rate improved m/n times and data of a certain 
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vertically continuous line area at a frame rate improved 
to q x 1 (whole line number) /k times, can be obtained as 
solid-state image sensor outputs. In addition, data of 
addition and data of non-addition of different filter 
color data can be obtained. It is thus possible to provide 
a solid-state imaging system, which can provide a 
solid-state image sensor output at an increased frame rate 
without use of any high drive frequency. 
[0223] 

(27) An electronic imaging system comprising: 
a solid-state image sensor having a two-dimensional 
array of pixels capable of converting light incident 
thereon to electric signal, the pixels being arranged in 
a plurality of horizontal lines, the lines being arranged 
vertically one under another; and 

control means for selectively controlling a mode for 
sequential scan reading out pixel signals concerning the 
whole pixels of the solid-state image sensor for still 
picture recording, a mode for reading out pixel signal sums 
each of mode for n (n > 2, n being an integer) lines among 
m (m ^ 3, m being an integer) vertically continuous lines 
of the solid-state image sensor for still picture 
recording or dynamic image processing, and a mode for 
reading out pixel signal sums each of q (q ^ 1, q being 
an integer ) lines in k ( k > 6 , k being an integer ) continuous 
lines of the solid-state image sensor for still picture 
recording or dynamic image processing. 
[0224] 

In the prior art, the same problems as those in (25) 
are caused. 
[0225] 

According to the invention as set forth in (27), 
thinned-down data of the whole photoelectric surface areas 
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at a frame rate improved to m times and data of a certain 
vertically continuous line area at a frame rate improved 
to q x (whole line number) /k, can be obtained as 
solid-state image sensor outputs. In addition, data of 
addition and data of non-addition of different filter 
color data can be obtained as solid-state image sensor 
outputs. It is thus possible to provide an electronic 
imaging system, which can provide a solid-state image 
sensor output at an increased frame rate without use of 
any high drive frequency. 
[0226] 

(28) The electronic imaging system as set forth in 
( 25 ), (26 ) or (27), in which the control means has a mode 
of reading a plurality of k line blocks for still picture 
recording or dynamic image processing. 

t 0227 ] 

In the prior art, the same problems as those in (25) 
are caused. 
[0228] 

According to the invention as set forth in (28), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in ( 25 ), ( 26 ) and 
(27), the frame rate can be improved to q x (whole line 
number ) / ( k x ( number of k line blocks ) ) times compared to 
the case of sequential scan reading the whole lines. 
[0229] 

(29) The electronic imaging system as set: forth in 
(26), (27) or (28), in which the solid-state image sensor 
has color filter constituted by line sequential filter. 

[0230] 

In the prior art, where the solid-state image sensor 
has line sequential filters as color filters, pure 
addition of signals may result in mixing thereof. 
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[ 0231 ] 

According to the invention as set forth in (29), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in ( 26 ), ( 27 ) or 
(28), it is possible to provide different combinations of 
addition filters for different modes. 
[0232] 

(30) The electronic imaging system as set forth in 
(27), in which the n addition lines are constituted by the 
same color filter. 

[0233] 

In the prior art, the same problems as those in (29) 
are caused. 
[0234] 

According to the invention as set forth in (30), in 
addition to providing the same effects as those obtainable 
according to the invention as set forth in (27), it is 
possible to reduce adverse effects of moire or the like 
without possibility Of mixing of color signals. 
[0235] 

(31) The electronic imaging system as set forth in 
(27) , in which the n addition lines are constituted by the 
same color filter, and different n line addition filters 
are provided for every m lines. 

[0236] 

In the prior art, the same problems as those in (29) 
are caused. 
[0237] 

According to the invention as set forth in (31), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (27), it: is 
possible to obtain line sequential color signal for every 
m lines . 
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[0238] 

(32) The electronic imaging system as set: forth in 

(26) , in which m = 2a + 1 (a being a positive integer) and 
n = 1. 

[0239] 

In the prior art, the same problems as those in (29) 
are caused. 
[0240] 

According to the invention as set forth in (32), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in ( 26 ) , where the 
color filters are line sequential filters, it is possible 
to obtain line sequential image signal by reading one line 
for every odd lines as m lines, 
[0241] 

(33) The electronic imaging system as set forth in 

(30) , in which m = 2a + 1 (a being a positive integer) . 
[ 0242 ] 

In the prior art, the same problems as those in (29) 
are caused. 
[0243] 

According to the invention as set forth in (33), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (30), line 
sequential color signal is obtained for every m lines by 
adding the data of n lines for odd m lines on the basis 
of the data of lines closest to adjacent m line blocks. 
It is thus possible to suppress false color generation in 
a simultaneous process. 
[0244] 

(34) The electronic imaging system as set forth 20 
in (25), (26), (27) and (28), in which dynamic image 
processed signal obtained in either of the above modes is 



55 



used as AF f AE or AWB control data. 
[0245] 

In the prior art, since the obtainable frame rate 
was, for instance, 10 to 15 frames per second, the AF, AE 
or AWB control was time-consuming, making it impossible 
to be ready for still picture photograph in a Short period 
of time. 
[0246] 

According to the invention as set forth in (34), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (25), (26), (27) 
or (28), the frame rate for the AF, AE or AWB control was 
improved to q x (whole line number )/k or q x (whole line 
number)/(k x (number of k line blocks)) times. It is thus 
possible to obtain still faster operation. In addition, 
it is possible to fast obtain pixel signals concerning an 
area necessary for the AF , AE or AWB control. 
[0247] 

(35) The electronic imaging system as set forth in 
(25), (26), (27) or (28), in which dynamic image processed 
signal obtained in either of the above modes is used as 
AF , AE or AWB control data, the AF , AE and AWB control data 
being calculated sequentially each in each frame. 
[0248] 

In the prior art, due to low frame rate it was 
necessary to make the AF , AE and AWB controls in parallel 
processes, thus leading to circuit scale increase. 
[0249] 

According to in addition the invention as set forth 
(35), in addition to obtaining the same effects those 
obtainable according to the invention as set forth in ( 25 ) , 
( 26 ), ( 27 ) and (28), by sequentially calculating the AF , 
AE and AWB control data it is possible to alleviate adverse 



56 



effects of flicker which may be generated in the individual 
data . 

[ 0250 ] 

(36) An electronic imaging system as set forth in 

(26) , in which the control means selects a mode for reading 
out pixel signals of n lines among m vertically continuous 
lines when obtaining dynamic image processed signal to be 
displayed on a display provided in it or an external 
display provided outside it, to be supplied thereto or to 
be used as AE or AE control data, and selects a mode of 
reading out pixel signal sums each of q vertically 
continuous lines in k continuous lines when obtaining 
dynamic image processed signal to be used as AF or AE 
control data* 

[0251] 

Pixel signals read out from pixels of only some lines 
of the solid-state image sensor were not suited for display 
on the whole display screen in the prior art. 
[0252] 

According to the invention as set forth in (36), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (26), with the 
mode used for display, which is provided separately from 
the mode of processing data at frame rate improved to q 
x (whole line number )/k or q x (whole line number) /(k x 
(number of k line blocks) ) times, it is possible to display 
image on the whole screen by using thinned-down data 
obtained form the whole photoelectric surface. 
[0253] 

(37) The electronic imaging system as set forth in 

(27) , in which the control means selects a mode pixel 
signal sums each of n lines among m vertically continuous 
lines when obtaining dynamic image processed signal to be 
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displayed on a display provide in it, to be supplied to 
an external display provided outside it or to be used as 
AE or AWB data, and selects a mode of reading out pixel 
signal sums each of q vertically continuous lines when 
obtaining dynamic image processed signal to be used as AF 
or AE control data. 
[0254] 

In the prior art, the same problems as those in (36) 
are caused. 
[0255] 

According to the invention as set forth in (37), in 
addition to obtaining the same effects as those obtainable 
according to the invention as set forth in (27), with the 
mode used for display, which is provided separately from 
the mode of processing data at a frame rate improved to 
q x (whole line number) /k or q x (whole line number) /(k 
x (number of k line blocks)) times, it is possible to 
display image concerning the whole screen by using 
thinned-down data obtained from the whole photoelectric 
surface. 
[0256] 

[Advantages of Invention] 

As has been described in the foregoing, with the 
electronic imaging system according to the present 
invention, in general, the following advantages are 
obtainable. In the electric imaging system in claim 1, the 
frame rate can be improved to (whole line number )/ k times 
compared to the case of sequential scan reading the whole 
lines. It is thus possible to provide an electronic imaging 
system, which can provide a solid-state image sensor 
output at an increased frame rate without use of any high 
drive frequency. 
[0257] 
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In the electric imaging system in claim 2, the frame 
rate can be improved to (m/n) x (whole line number) /k times 
compared to the case of sequential scan reading the whole 
lines. In addition, by thinning down lines it is possible 
to obtain pixel signals concerning a broader area without 
fame rate sacrifice. It is thus possible to provide an 
electronic imaging system, which can provide a solid-state 
image sensor output at an increased frame rate without use 
of any high drive frequency. 
[0258] 

In the electric imaging system in claim 3, the frame 
rate can be improved to (m x (whole line number) /k times 
compared to the case of sequential scan reading the whole 
lines. In addition, by n line addition it is possible to 
obtain increased dynamic range data as the solid-state 
image sensor output. It is also possible to obtain pixel 
signals concerning a broader area without frame rate 
sacrifice. It is thus possible to provide an electronic 
imaging system, which can provide a solid-state image 
sensor output: at an increased frame rate without use of 
any high drive frequency. 

[Brief Description of the Drawings] 
[Fig. 1] 

A block diagram showing the construction of a first 
embodiment of the electronic imaging system according to 
the present invention. 
[Fig. 2] 

Views illustrating methods of reading out image data 
from lines of a CCD in the first embodiment of the 
electronic imaging system. 
[Fig. 3] 

A time chart illustrating a CCD read mode in the first 
embodiment of the electronic imaging apparatus. 
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[Fig. 4] 

A view showing a k vertically continuous line block 
which is read out in the first embodiment: of the 
electronic imaging system. 
[Fig. 5] 

A view illustrating a case when a plurality of k 
vertically continuous line blocks are read out in the first 
embodiment of the electronic imaging system. 
[Fig. 6] 

A time chart illustrating a CCD read mode and control 
data in the first embodiment of the electronic imaging 
system. 

[Fig. 7] 

A view illustrating a method of reading out image 
data from CCD lines in a second embodiment of the 
electronic imaging system according to the present 
invention . 
[Fig. 8] 

Views illustrating CCD read modes in the second 
embodiment of the electronic imaging system. 
[Fig. 9] 

A view illustrating a k vertically continuous line 
block which is read out in the second embodiment of the 
electronic imaging system. 
[Fig. 10] 

A view illustrating a case when a plurality of k 
vertically continuous line blocks are read out in the 
second embodiment of the electronic imaging system. 
[Fig. 11] 

A view illustrating line sequential color signal 
obtained by thin-down scan read in the second embodiment 
of the electronic imaging system. 
[Fig. 12] 
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A time chart illustrating CCD read modes and control 
data, as well as still picture recording, in the second 
embodiment of the electronic imaging system. 
[Fig, 13] 

A view illustrating a method of reading out data from 
a CCD in a third embodiment of the electronic imaging 
system according to the present invention, 
[Fig, 14] 

A view illustrating plural line signal charge 
addition in the third embodiment of the electronic imaging 
system . 

[Fig. 15] 

Views illustrating CCD read modes in the third 
embodiment of the electronic imaging system. 
[Fig. 16] 

A view illustrating line sequential color signal 
obtained in the third embodiment of the electronic imaging 
system. 

[Fig. 17] 

A time chart illustrating CCD read modes and control 
data, as well as still picture recording, in the third 
embodiment of the electronic imaging system. 
[Fig. 18] 

A view illustrating a method of reading out image 
data from CCD lines in a fourth embodiment of the 
electronic imaging system according to the present 
invention . 
[Fig. 19] 

A view illustrating plural line signal charge 
addition in the fourth embodiment of the electronic 
imaging system. 
[Fig. 20] 

Views illustrating CCD read modes in the fourth 
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embodiment of the electronic imaging system. 
[Fig. 21] 

Views showing other CCD read modes in the fourth 
embodiment of the electronic imaging system. 
[Fig. 22] 

A view illustrating that a signal close to luminance 
signal is obtainable by q addition in the fourth embodiment 
of the electronic imaging system. 
[Fig. 23] 

A time chart: illustrating CCD read modes and control 
signal, as well as still picture recording, in the fourth 
embodiment of the electronic imaging system. 
[Fig. 24] 

A time chart illustrat: ing CCD output data and liquid 
crystal display data obtainable by prior art CCD drive 
means. 

[Fig. 25] 

A view illustrating a Bayer array color filter in 
a prior art CCD. 
[Fig. 26] 

A view illustrating thin-down scan reading of a CCD 
in a prior art electronic imaging system. 
[Description of the Numerals] 
1 a CCD 

8 a CPU(control means) 

10 an auto-focus circuit (AF) 

11 an auto-exposure control circuit (AE) 

12 an auto-white balance circuit ( AWB ) 

13 a crystal liquid display 

14 an external display terminal 
16 a recording medium 
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[Name of Document] Abstract 
[Abstract ] 

[Problems] To provide an electronic imaging system, 
which can provide a high frame rate output from a 
solid-state image sensor without use of high drive 
frequency . 

[Means for solving the problems] An electronic 
imaging system comprises a solid-state image sensor having 
a two dimensional array of pixels capable of converting 
light incident thereon to electric signal, the pixels 
being arranged in a plurality of horizontal lines, the 
lines being arranged vertically one under another and CPU 
for selectively controlling a mode (A) for sequential scan 
reading the whole pixels of the solid-state image sensor 
for still picture recording, and a mode (B) for reading 
out pixel signals of k (k being a positive integer) 
vertically continuous lines of the solid-state image 
sensor for still picture recording or dynamic image 
process ing • 

[Figure to be selected] Fig. 2 
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